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CLAIMS 

(Amendpd) A method, for forming a aompound 
semiconductor layer/ comprising the step of crystal- 
growing a| group II I -V compound semiconductor layer 
aontalnlngl at least nitrogen and arsenic as group V 
elements on\a single arystal substrate, 

wherein the step of cirystal- growing the compound 
semiconductor layer inaludes the step of supplying an 
aluminum source material to the single crystal substrate 
concurrently w\th a nitrogen source material. 



15 2 • A method for forming a compound semiconductor layer 
according to claim 1, wherein air aluminum- mix arystal 
ratio In a group III element l^the compound semiconductor 
layer is 0.02 or higher, 



20 3. A method for fefrming a compound semiconductor layer 
according to clal-m 1, wherein the step of crystal- growing 
the compound: semiconductor layer is performed at a 
temperature of the single crystal substrate in the range 
of 500°cA>r higher and 750°C or lower. 
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4. A method for forming a compound seiftloonductor layer 
aaoordlng to claim 1, wherein the nitrogen source material 
contains 



A 



where R l# R 2Jt and r/ are hydrogen or a lower alkyl group. 



5, A method for forming a compound semiconductor layer 



according to claim 1, wherein more than 0% and less than 
50% of the crystal growth surface of the compound 
semiconductor layer la covered with group V atoms. 



6. A method for forming a compound semiconductor layer 
according to claim 1, further comprising the step of 
crystal^growlng a layer formed of AlaGailn^^As^P^ (h * 
.0, i > o, j i0) on the single crystal substrate, wherein 
the stfep of crystal-growing the compound semiconductor 
layer and the step of growing the crystal formed of 
Al h 6a 1 Xn l . ]l . i As^P 1 .j are performed at the same temperature. 



• 
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7. A method for forming a compound seprfoonductor layer 
according to claim 6, wherein the s^ep of arystal- growing 
the compound semiconductor la^r is performed after the 
step of crystal-growing th* layer formed of Al^a^n^. 



8- A method for 
according to cl 
the compound 




ilng a compound semiconductor layer 
6, wherein the step of crystal-growing 
or layer is performed before the 



femlconduot 



step of crystal- growing the layer formed of Al^iln^ 
i As a P 1 . j 



9 . jyinethod for forming a compound semiconductor layer 
according to claim 1 # wherein the aompound semiconductor 
iyer further contains indium. 



1 0. (Amlnded) A method for forming a compound semiconductor layer, 
comprising tie step of crystal-growing a group III- V compound semiconductor layer 
containing at^east nitrogen and arsenic as group V elements on a single crystal substrate, 

/herein the step of crystal-growing the compound semiconductor layer 
includes the stejb of supplying a nitrogen source material to the single crystal substrate so 
that the nitrogenlsource material interacts with aluminum at least on a crystal growth 
surface of the compound semiconductor layer. 
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aluminum 

concurrently with a 



to the 



srystal substrate 
r material. 



11. A method for forming a compound semiconductor layer 
according to claim 10 M wherein/ an aluminum -mix arystal 
ratio in a group III element in/the compound semiconductor 
layer la 0.02 or higher. 

12 . A method for f ormlnc^a compound semiconductor layer 
according to claim 10, wherein the step of crystal- growing 
the compound semiconductor layer Is performed at a 
temperature of the s£ngle crystal substrate In the range 
of 500°C or higher/and 750°C or lower. 

13* A method (or/ forming a compound semiconductor layer 
according to cflalm 10, wherein the nitrogen source 
material contains 



\\ R3 

Ri R4 



where rJ r, , R, and R 4 are hydrogen or a lower allcyl group ♦ 
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14. A method for forming a/compound semiconductor layer 
according to claim 10, wherein more than 0% and less than 
50% of the crystal growth surface of the compound 
semiconductor layer ifs covered with group V atoms. 

7 

15. A method for forming a compound semiconductor layer 
according to clalun 10, further comprising the step of 
crystal- growing A layer formed of Al b Ga 1 In 1 . k . i ASjP lw3 (h fc 
0, 1 > o, j ^ 0)/on the single crystal substrate, wherein 
the step of crystal-growing the compound semiconductor 
layer and the step of growing the crystal formed of 
Al h Ga t In x , tl-1 As ;j P l _ i are performed at the same temperature. 

16. A method for forming a compound semiconductor layer 
according to claim 15, wherein the step of crystal -growing 
the compound semiconductor layer Is performed after the 
step of crystal -growing the layer formed of Al h Ga t Inj,_ h _ 
iASjP^j t 

17. A method for forming a compound semiconductor layer 
according to claim 15, wherein the step of crystal- growing 
the compound semiconductor layer is performed before the 
step ofl crystal- growing the layer formed of Al^a^n^a, 



# 
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18. A method for fornd^ a compound semiconductor layer 
according to alaipr / iO, wherein the compound semiconductor 
layer furthe^contalns indium* 



19. A method for forming a compound semiconductor layer, 
comprising i he step of crystal -growing a group III-V 
loonduotor layer containing at least nitrogen 
and arsenlo| as group V elements on a single crystal 
substrate, 

wheiSeln the step of crystal -growing the compound 
semiaonduotpr layer includes the step of supplying a 
nitrogen scftiroe material to a crystal surface of the 
compound semiconductor layer in a state where the group 
III atoms containing aluminum are exposed to the crystal 
surface. 



20. A method for forming a compound^semiconduator layer 



according to claim 19 * wher^=fen an aluminum-mix crystal 

cfntin tfc 



ratio in a group III ele 
layer is 0.02 or >dTgher 



the compound semiconductor 



21. A method for forming a compound semiconductor layer 
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> step c 



according to claim 19 , wherein the etef> of crystal -growing 
the compound semiconductor layei? is performed at a 
temperature of the single "crystalr substrate in the range 
of 500°C or higher and 750°C or/ lower. 



22. A method for forming a compound semiconductor layer 
according to claim 19, wlaerain the nitrogen source 
material contains 



A 

R2 Tfc 



where R 1# R a , R, an<WR 4 are hydrogen or a lower alkyl group . 

23. A method fow forming a compound semiconductor layer 
according to claim 19, wherein more than 0% and less than 
50% of the crystal growth surface of the compound 
semiconductor /layer Is covered with group V atoms* 



24. A method /for forming a compound semiconductor layer 
according tofclaim 19, wherein the step of crystal- growing 
the compound semiconductor layer further includes the 



- 64 - 98R00651 

/ 

step of supplying a group III source material containing 
aluminum and the step of supplying an arsenic source 
material , wherein a process /Sequentially including the 
step of supplying the group ill source material, the step 
of supplying the nitrogen /sourae material, and the step 
of supplying the arsenic^ource material is performed at 
least once* / 

25 . A method for forcing a compound semiconductor layer 
according to claim 24, wherein the single crystal 
substrate has a {100 > plane as a principal plane. 

26 . A method for forming a compound semiconductor layer 
according to claim 19, further comprising the step of 
orystal-growisg a layer formed of kX 1 fi^ t In l ^ hm jLa^P x ^ i (h * 
0, i>0, j a 0 } on the single crystal substrate, wherein 
the step of crystal -growing the compound semiconductor 
layer and Jphe step of growing the crystal formed of 
Al b Ga i In I _ tl „ 1 As 3 P 1 _ j are performed at the same temperature. 

27. a method for forming a compound semiconductor layer 
according to claim 26, wherein the step of crystal- growing 
the compound semiconductor layer is performed after the 
step of crystal -growing the layer formed of Al^Ga^In^. 



- 65 



98R00651 



jAs jP^j • 

28. A method for forming a compound eamlconduator layer 
according to claim 26, wherein the step of crystal-growing 
the compound semiconductor layer is performed before the 
step of arystal-grojrlng the layer formed of Al h Ga 1 In 1 , h ^ 

29. A method^for forming a compound semiconductor layer 
aaaordlngito claim 19, wherein the compound semiconductor 
layer further contains indium. 



30. ^Amended) I A compound semiconductor apparatus , 
comprising a| least one group III-V compound 
semiconductor Layer containing at least aluminum as a 
group III elenfent and containing at least nitrogen and 
arsenic as group V elements . 



# 
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31. (Amended) A 
aacordlng to clad 
apparatus 



Ludes 



compound semiconductor apparatus 
, wherein the compound semiconductor 
emitting device including at least 
layer, and the light emitting layer 
the compound semiconductor layer. 




32 . (Added ) A compound semiconductor apparatus according 



to claim 3 
of Al^Ga,! 



> l, wherein the light emitting layer is formed 
.yNnAflt., (0 < x, y, z < 1), wherein an Al-mlx 
crystal ratio x in the light emitting layer is 0.02 or 
higher and] 0.20 or lower. 



33 . (Added! A compound semiconductor apparatus according 
to claim 3 L or 32, wherein the light emitting .device 
further in< ludes a cladding layer, a guide layer and/ or 
a barrier l^yer formed of Al^atln^^AsjPi.j (h * 0, i > o, 

d * o). 



